Mistakes and misconceptions of elementary school students about the concept of ‘variable  by Sahin, Ömer & Soylu, Yasin
Available online at www.sciencedirect.com
1877–0428 © 2011 Published by Elsevier Ltd.
doi:10.1016/j.sbspro.2011.04.293
Procedia Social and Behavioral Sciences 15 (2011) 3322–3327
WCES-2011
Mistakes and misconceptions of elementary school students about 
the concept of ‘variable 
Ömer ùahina*,Yasin Soylub
a Araú. Gör. Yüzüncü YÕl Üniv. E÷itim Fakültesi ølkö÷retim Matematik A.B.D-Van e-mail:mersahin60@gmail.com 
bDoç. Dr. Atatürk Üniv. K.K.E. Fakültesi ølkö÷retim Matematik A.B.D-Erzurum, e-mail:yasinsoylu@gmail.com 
Abstract 
    Since the concept of ‘variable’ requires abstract thinking (epistemological) and because of the difficulties in teaching this 
concept (pedagogical) and approaches of the students towards the concept of ‘variable’ (psychological), misconceptions and 
mistakes occur in teaching this concept. The purpose of this study is to detect the mistakes and misconceptions of the students 
about the concept of ‘variable’ along with the reasons for these mistakes and misconceptions and to classify these mistakes and 
misconceptions. In this regard, the sample of the study is composed of 50 seventh-grade students from Gazi Elementary School 
which is located in A÷UÕ city center. A test, which is composed of 8 open-ended questions, has been applied in the research in 
order to collect data. This test has been presented to the students in order to determine the mistakes and misconceptions of the 
students about the concept of ‘variable’. Upon the analysis of the data obtained from the test, the mistakes and misconceptions of 
the students about the concept of ‘variable’ have been detected, and these mistakes and misconceptions have been classified in 
certain categories 
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1.Introduction 
    Mathematics is a universal language which has been formed as a result of the studies of scientists continuing for 
years; which has unique rules; and which provides communication between all the people in the world regardless of 
the fact that whether these people deal with mathematics or not. Just like languages change and develop with the 
effect of time, that is to say, with the changing and developing conditions, mathematics is similarly in a process of 
change and development. Bütüner (2008) stated that mathematics is divided into three periods. These are defined as 
the  verbal  period  in  which  everything  was  written  down;  the  period  in  which  abbreviations  were  used;  and  the  
period in which symbols were used. It was observed in the researches that algebraic period, that is to say, the 
symbolic period, which causes students to have difficulty in understanding; equations and the concept of ‘variable’ 
which is the main component of equations; forming equations and solving equations within algebra have been 
dwelled upon. Basically, the reason for the fact that people have negative prejudice towards mathematics and they 
do not show effort in learning it is that they perceive mathematics lesson as a lesson which is completely composed 
of abstract concepts. However, as Altun (2008) stated, mathematics is an instrument that guides the way for solving 
daily problems of life. 
* Ömer ùahin. Tel.:+0-544-9668217. 
E-mail address:mersahin60@gmail.com. 
Open access under CC BY-NC-ND license.
Ömer S¸ahin andYasin Soylu / Procedia Social and Behavioral Sciences 15 (2011) 3322–3327 3323
2
    Researches have oriented towards detecting misconceptions, mislearning and attitudes of the students which are 
formed with the effect of such variables as gender and age of students, learning methods and subject fields. 
Especially, if your problem field is about equations and algebra, it seems impossible for the researches not to 
mention the concept of ‘variable’. 
    The concept of ‘variable’ constitutes a basic constructional component in mathematics teaching in general and in 
algebra teaching in particular. To understand the concept of ‘variable’ and to base it upon strong conceptual 
foundations is compulsory in order to learn algebra and advanced level mathematical concepts (Schoenfeld  ve 
Arcavi, 1988; Ursini ve Trigueros, 2001:Dede ve Argün, 2003 ).Variable is an important concept that affects 
mathematics curriculum. There are various forms of representation and these are generally represented by letter 
symbols. That is because letter symbols are not only more economical but also more practical and easier to write, 
read and understand compared to other symbols. Letters, which represent variables, may gain different meanings 
according to the content, and this condition causes difficulties and conceptual misconceptions in teaching the 
concept of ‘variable’ (Dede and Argün,2003). 
    The sole reason for the fact that letter symbols are not understood is that the students who passed on to the 2nd
Level is in a transition phase from concrete operation period to abstract operation period, and they have difficulty in 
understanding and expressing the abstract concepts. Abstract concepts are obtained by students with difficulty. This 
is one of the reasons why mathematics is perceived as difficult by students. However, if abstract mathematical 
concepts are given as concretized and by using concrete instruments during teaching, this difficulty can be 
eliminated and reduced (Baykul,1999:Yenilmez and Avcu ,2009) 
    Soylu (2006) states, “In order to prevent students from limiting the concept of ‘variable’ with certain symbols and 
letters, teachers must show them that letter symbols have different uses and may gain different meanings according 
to the condition they are in, that is to say, a letter is constant at certain times and variable at other times. Teachers 
must tell students that the letter symbols are not mathematical symbols to be afraid of, on the contrary, they can be 
used in many mathematical subjects when understood and these uses constitute enjoyable activities.” 
2.Method 
    The purpose of this study is to detect the mistakes and misconceptions of the students about the concept of 
‘variable’ along with the reasons for these mistakes and misconceptions and to classify these mistakes and 
misconceptions. In this regard, the sample of the study is composed of 50 seventh-grade students from Gazi 
Elementary School which is located in A÷UÕ city center. A test, which is composed of 8 open-ended questions, has 
been applied in the research in order to collect data. These questions have been taken from (Soylu, 2008). This test 
has been presented to the students in order to determine the mistakes and misconceptions of the students about the 
concept of ‘variable’. Upon the analysis of the data obtained from the test, the mistakes and misconceptions of the 
students about the concept of ‘variable’ have been detected and these mistakes and misconceptions have been 
classified in certain categories. Within that period, some of the answers given in the test by the students have been 
presented in the research likewise. 
3.Findings 
     After data analysis, 9 different misconceptions and mistakes have been detected in this study which has been 
conducted to classify the misconceptions and mistakes in teaching the concept of ‘variable’ that is the basic 
component of the equations and the misconceptions and mistakes made by the students while forming this concept. 
It also has to be stated that some mistakes or misconceptions can be found more than one question and one question 
can involve more than one mistake or misconception. 
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3.1Overlooking the Variables 
Figure.1 The Answer Given By Student to Question 6 
    When the answers given to this question by the students are examined, 20 students made the above mentioned 
mistake. When we carefully look at the solution of the student for the question above, we see that the student has 
found 4 x + 9x=13 instead of 4 x + 9x=13x. In this solution, the significant mistake is that x variable was overlooked 
and not processed. 
3.2 Processing the Different Units under the Same Unit 
                                                                 Figure.2. The Answer Given By Student to Question 7 
    When the answers given to this question by the students are examined, 25 students made the above mentioned 
mistake. In the solution of the student above, x variable was overlooked or x variable and number were added under 
the number denominator. Here, it is seen that these students do not know addition operation cannot be performed in 
different units. 
3.3. Focusing on X, Y Variables 
Figure.3.The Answer Given By Student to Question 1 
    When the answers given to this question by the students are examined, 4 students made the above mentioned 
mistake. Even though the variable was given as h in the question, the students perceived these two letters as 
variables and did not perceive other letters as the concepts of variable since they are used to performing operations 
with x and y variables. It is further observed that the students associate variables with x and y letters.. 
3.4. Not Being Able to Find the Connection between the Verbal Expressions and the Variables 
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Figure.4. The Answer Given By Student To Question 4 
    When the answers given to this question by the students are examined, 39 students made the above mentioned 
mistake In other words,39 students was not able tofind connection between the verbal expressions and variables so 
that they could not translate this verbal expresssions into equation.It is observed in the solution of this question that 
the student experienced difficulty in the process of turning the verbal expression into algebraic expression using the 
given information. 
3.5. Reducing the Variables to Constants 
Figure.5. The Answer Given By Student To Question 1 
    When the answers given to this question by the students are examined, 24 students made the above mentioned 
mistake. In the question above, students were asked to turn the problem condition into algebraic expressions using 
variables, but some students preferred using arithmetical operations instead of algebraic expressions as seen from 
the solution above. Here, it is seen that the students perform operations by attributing special values to the variables. 
3.6 Attributing Digits to the Variable in Multiplication 
Figure.6.The Answer Given By Student To Question 6 
    When the answers given to question 6 an  question 7 by the students are examined, only  2 students made the 
above mentioned mistake. When the answers of the students given to the question above have been examined, it has 
been seen that they perceived the variable in multiplication and constant number as a two-digit number. That is to 
say, they evaluated the variable as a digit. 
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3.7 Confusing the X Unknown with the Multiplication Sign 
Figure.7. The Answer Given By Student To Question 7 
    When the answers given to this question by the students are examined, 3 students made the above mentioned 
mistake. In 5x+4 algebraic expression, the student perceived x as multiplication sign instead of a variable, and 
reached the solution accordingly. 
3.8.Not Using Parenthesis 
Figure.8.The Answer Given By Student To Question 5 
    When the answers given to this question by the students are examined, 8 students made the above mentioned 
mistake. As it is known, the order of the operations and the result occasionally change while performing arithmetical 
operations. Sometimes it becomes compulsory to use parenthesis in order to prevent this. When we look at the 
solution above, it is observed that the students did not use parenthesis where they had to use it while turning the 
verbal expression into algebraic expression, that is to say, while reaching the solution and arithmetical operation did 
not and will not reach the correct result consequently. 
4.Conclusion 
    9 different misconceptions and mistakes have been detected in this study which has been conducted to determine   
and classify the misconceptions and mistakes in teaching elementary school 7th grade students the concept of 
‘variable’ that is the basic component of the equations and the misconceptions and mistakes made by the students 
while forming and developing this concept. 
    The concept of ‘variable’ is the smallest component of algebra learning in conceptual extent. When the 
misconceptions and mistakes of the students are taken into account, it can be said that these may cause bigger 
problems in the further algebra topics. In order to prevent this, the mistakes and misconceptions of the students must 
be detected and corrected. This can be maintained with different methods. Teachers can directly explain the students 
the mistakes that they made and the correct attitude or they can minimize the misconceptions by forming a cognitive 
conflict in students using discovery oriented learning strategy. 
    Since the concept of ‘variable’ is a very significant issue for mathematics, students must fully comprehend this 
concept. In order to achieve this, teachers must mention about the importance of the concept of ‘variable’; make the 
subject more enjoyable with various activities and material support; and they can minimize the misconceptions by 
associating the concept of ‘variable’ with daily life conditions and making it more concrete. 
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